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Abstract 
The purpose of this research is to present the main features of the Taguchi method, a method used today mainly in the 
optimization of industrial processes and products. It allows identification of process parameters that may contribute to system 
optimization; in our case, it allows the selection of the most effective means of training aimed at optimizing processes. After 
having determined the relevant characteristics in athlete training, we developed a model based on the Taguchi method, 
adapting the characteristics of that training for implementation in high performance athletic training. We also checked the 
optimum conditions for the implementation of management techniques and for identifying responses to stimuli. 
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1. Theoretical considerations 
Rapid increase in the volume of experimental research has brought into focus the problem of increasing the 
efficiency of the experiment, the emergence of computers and software for such schemes has enabled 
experimentation to help increase yield sensitive research. It was in this context of the experiment and 
mathematical theory in its programming (organization) experiment. Box and Wilson have done schedule factors 
and optimum region described by polynomials (orthogonal programs). Experimental programming methods are 
used to study various phenomena which differ primarily by the nature of the processes taking place within them. 
Plays the role of those variables are called input variables (factors of the process), and the effect of role playing 
are called output variables. In solving optimization problems, to the researcher are two fundamentally different 
strategies: 
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• classical strategy (Gauss-Seidel), characterized by the idea of "one factor at a time''; 
• Modern Strategy (Box-Wilson), characterized by the slogan "all factors in each moment." 
Gauss-Seidel strategy reduces any experimental research in a research-factor, meaning that at some point 
adjust (change) one factor, the other factors at constant values are assigned more or less arbitrary, which can 
exert significant influence on the outcome. 
Box-Wilson strategy, cited by Rotariu (1999) uses a factorial experiment, characterized by the fact that each 
test changes the value of all existing factors, therefore, the influence of each factor on the values of the objective 
function y is determined by All trials included in experimental research, experiment volume is so much lower and 
much higher certainty of results. 
For the first stage of research, it is sufficient variation factors on two levels immediately resulting maximum 
volume of experimentation N = 2k. Full factorial experiment is called, if they are included all the possible 
combinations of the levels of the factors. Matrix spreadsheet program experimentation is performed on columns 
appearing factors and components of the software testing lines. Levels of factors are marked coded values (+1) 
and (- 1). Y objective function values have been determined experimentally. 
2. Experiments plans  (Taguchi method) 
The whole philosophy of Taguchi method is based on minimizing disturbances to the system action by 
optimizing them. Classical alternative is based on eliminating disturbing factors, which involves high costs. 
Usually when there is a dispersion or instability of the operating characteristics of a system, the causes are 
sought to be reduced or eliminated. These causes can be multiple, depending on the nature of the system 
(individual sport): 
 External factors: social, opponents, referees, regulation, competitive system and so on; 
 internal causes: health, greater physical and mental stress, relationship coach sports, physical condition, 
motivation, emotional state. 
Taguchi strategy is to identify combinations of parameters that reduce the effects of causes, not that they are 
directly attacked (Sado & Sado, 1991). 
Parameters on which one can act easily are called control factors. Finding good values to be attributed to 
factors controlled experiment is performed in order to optimize the system. Thus, with the lowest costs, find the 
optimized system:  to disturbing factors (noise factors). 
Attempts to improve an athlete's performance also concern the coach. This study identifies parameters for 
defining athlete preparation in order to achieve the proposed performance. If the aim is to improve the 
preparation process seeks to modify one or more parameters that pass through one or more values. Things start to 
get complicated so. Logical approach is to try changing the setting once. Each test new conclusions derived from 
previous test data. We can not know in advance how many tests will be required and the results will be as 
expected. It is possible to achieve optimal results with minimal costs using fractional factorial orthogonal planes 
of experience. 
An experimental plan includes a series of trials held before to determine the minimum and maximum accurate 
test possible influences of different parameters to optimize performance of the system studied (athlete). One key 
Taguchi's experiences in implementing plans techniques, is that these plans very simplified experience and 
proposed a collection of standard plans allowing rapid adaptation to their real needs. Much of the statistical 
problems have been simplified or eliminated. Thus, implementation plans and usage experience is now available 
to all specialists and non-specialists. 
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3. Methods of testing 
An experiment aimed at finding a parameter, which introduced the system investigated, leading to achieve the 
best performance achieved with minimal cost. Used three methods research (Sado & Sado, 1991): 
 experiments that are carried out varying one factor at a time; 
 complete factorial experiments with a plan; 
 fractional factorial experiments with a plan. 
3.1. Experiments that are carried out varying a single factor once 
 It is a method more or less intuitive or rational. Usually proceed by successive explorations without a clear 
methodology, default (without a clear plan of experimentation default). Attempting to use a new factor or other 
securities of the same factor, depending on what was achieved in previous. 
For example, it shows an experiment in which the performance of the system is influenced by seven factors A, 
B, C, D, E, F, G, H, each passing through two values, the level 1 and level 2, see table 1. 
Table 1.  Experiment in which the system is influenced by seven factors 
Test 
no 
Factors try 
 
 
Try 
Result 
 
 A B C D E F G  
1 1 1 1 1 1 1 1 R1 
2 2 1 1 1 1 1 1 R2 
3 1 2 1 1 1 1 1 R3 
4 1 1 2 1 1 1 1 R4 
5 1 1 1 2 1 1 1 R5 
6 1 1 1 1 2 1 1 R6 
7 1 1 1 1 1 2 1 R7 
8 1 1 1 1 1 1 2 R8 
 
The principle of this experiment is as follows: 
 the matrix of experiments (Table 1) contains one column for each of the seven factors (A, B, C, D, E,  F, G, 
H) that will be tested in succession, and by a line for each test; 
 on the first attempt, all factors are set at level 1. The measurement result is R1; 
 to Test 2, the factor is set to level 2, and all others remain at level 1. The measurement result is R2. If  R2 
differs from R1, it stems from changes made to the A2, the only changes between tests 1 and 2. 
 to attempt no. 3 A factor is reset to level 1, factor B is set to level 2, and all other factors remain at level 1. 
Measured result is R3. If R3 is different from R1, this is due to the report of B2 to B1, which is the only 
difference between the test 1 and 3. 
So it may be observed that only 8 attempts to know the influence of two levels of the 7 factors try. Although it 
seems an objective method, however, it is not realistic. Each level of each factor is tested only at a single 
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configuration level. It follows from the other factors that whenever we set each of the factors considered to 
achieve the best performance, we have little chance to get the desired results. 
3.2. Experimenting with a full factorial plan 
A full factorial experiment includes all possible combinations of levels of factors studied. Such disadvantages 
are eliminated previous version which does not vary only one factor at a time.  
Continuing with the previous example, the full factorial experiment with seven factors 2 levels requires 27 = 
128 trials. 
The number of tests increases in geometric progression with increasing number of factors. Using the example 
of an experiment by a factor of more than (8), implies a number of 28 = 256 test. If we use the 7 factors but on 3 
levels, full factorial plan involves the construction of 37 = 2187 trials. Here then, that factorial experiments are 
complete theoretically but testing costs are high and even periods of research will continue, with increasing 
effects on costs. 
3.3. Experiencing a fractional factorial plan 
In the field of full factorial information of each of the tests carried out, is not fully effective so. Some attempts 
lead to information more important than others. Therefore reached fractional factorial plans. 
Factorial plane back to 8 selected from the 128 test trials of  8 attempts choice is not an easy job. Taguchi has 
selected but a series of experiments matrix simplifies things in every situation. Consider an experiment which 
follows the influence of  three factors A, B and C which varies in two levels, which requires  23 = 8 attempts. 
Table 2 shows the results of the classical. Thus, the combination of A2, B1, C2, of tests is R6. 
Table 2. Classic presentation of results 
 C1 C2 
   
A1 B1 R1 R2 
B2 R3 R4 
A2 B1 R5 R6 
B2 R7 R8 
 
If, for example, we find that the procedure is too expensive or takes too long, we can resolve to do only 4 of 
the 8 tests of full factorial experiment (Table 3).  It seems that is not the best choice because the 2 of factor A 
does not appear. 
Table 3.  Experiment limited number of tests 
Test 
no 
Factors try 
 
Try Result 
 A B C  
1 1 1 1 R1 
2 1 1 2 R2 
3 1 2 1 R3 
4 1 2 2 R4 
 
A more appropriate choice is one that contains lines 1, 4, 6 and 7 (Table 4) or lines 2, 3, 5 and 8 (Table 5). 
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Table 4. Experiment with few attempts 
Test 
no 
Factors try 
 
Try Result 
 A B C  
     
1 1 1 1 R1 
4 1 2 2 R4 
6 2 1 2 R6 
7 2 2 1 R7 
  Tabel 5. Experiment with few attempts 
Test 
no 
Factors try 
 
Try Result 
 A B C  
2 1 1 2 R2 
3 1 2 1 R3 
5 2 1 1 R5 
8 2 2 2 R8 
  
It is noted that the last two split matrix are balanced: in each of the two groups of columns, showing all the 
levels of a combination of equal numbers. It's whether you use one or the other array. With one of the two arrays 
are obtained (almost) the same information as with the 8 full factorial experiment tests 
4. Conclusions 
Why Taguchi method? An athlete's performance can be attained easier or more difficult, depending on how the 
athlete is "driven". Similarly, an experiment may be easier or more difficult to optimize the operation of a system, 
depending on the efficiency with which it is conducted. Practical arrangements for the implementation of an 
experiment by Taguchi method are the following (Alexis, 1999): 
 defining the objective and how to measure it; 
 determining the factors and their values, which will be analyzed and tested; 
 Selecting the experiences to be used; 
 perform tests and measuring results; 
 analyzing the results and determining pattern that can lead us to optimize results; 
 carrying out the validation. 
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